Properties and structure of spermidine acetyltransferase in Escherichia coli.
Spermidine acetyltransferase (SAT) from Escherichia coli was purified about 40,000-fold. The molecular mass of native SAT was 95 kDa, and it consisted of four identical subunits. The products formed from the reaction of acetyl-CoA with spermidine by SAT were N1- and N8-acetylspermidine. The Km values for acetyl-CoA, spermidine, and spermine were 2 microM, 1.29 mM, and 220 microM, respectively. The enzymatic activity increased by 2.5-3.5-fold under the condition of poor nutrition but not in response to cold shock or high pH. By using synthetic oliogonucleotides deduced from amino acid sequences of the peptides in SAT, a polymerase chain reaction product with a length of 250 nucleotides was obtained. Using this polymerase chain reaction product, the gene encoding SAT (speG) was cloned and mapped at 35.6 min in the E. coli chromosome. E. coli cells transformed with the cloned speG gene increased SAT activity by 8-40-fold. The gene encoded a 186-amino acid protein, but SAT consisted of 185 amino acids because the initiator methionine was liberated from the protein. Thus, the predicted molecular mass was 21,756 Da. Significant similarity to aminoglycoside acetyltransferase and peptide N-acetyltransferase was observed in the amino acid sequence 87-141, and some similarity with spermidine-preferential binding protein (potD protein) in the spermidine-preferential uptake system was observed in the amino acid sequence 122-141. The results suggest that the active center of SAT may be located in the COOH-terminal portion.